numeric ZERO 
Slug installed, in 
402*6 ta respftnaL 
"to TTiis code 



ABC0EP6HI JKLHNOPftR /STUVWXYZ a - 1 e345k7S'U»'vxy« .KJ*,jt 



1 * 

s 8, 

]+ m Ai _ 

I I I I I I 



Si 



8 



_ 
o U- 



D D 

o o a 

D 

D B D 

D D 

g d d 



g o a 



g HDD 



DDOgOD DDDODD 
D 



; READY §i 
■ CLEAR iS 



:.§?. 



D " 



D ;i 



I I 

I! 



oil: 
1 1 i 



READY §5 



itr,-.:- 



•'M 



3 
♦ 
5 
fa 
7 
3 
1 
: READY 

: cicar 



x: 






I 



ROW COUNTER 



BINARY CODE 



SEQUENCE 



:-q. 



IBM CONTROL PANEL 



CONNECTING- CABLE 

"A" B "» ° r " c " 
(also contain* control wires) 




CA-2 : THE"BI$ PICTURE" 
PrtliminaryTrojning R*int ^r*B-|a 

4/M/60 



B-la. 



j— O T (TmntfcO 
3 
jO KD KD N (Normal) 



MOTE; Rdays and fuller 
tubas are Jn the 700 chassis. 
Comjxtnoit numbers arc m 
700 (!■*• W^V not*!. *KI* 
14 actually "KTOl"). 



HUTDH CKT. 

Fbwit coordinates on 1BH cable connectors »■ A.-1 *-+ 

CABLE V— (T«M)- 



■HOV VIA CAH-MNEN SWITCHES 



A-M- A- lb 




COMWiiMlCATioW: 
<5tS»—»'CA.-£ * — * IBM" 

p-eWtnary Training R-trifc 9^ B-2a. 



toccisV C^'5""tcst"ff:) 



BP BP PRR ("PROCESS Row") 




(prevents ore i dental LCg 
between carets when switch- 
ing -from PRIME to ALTERNATE 
format during INPUT o|bV) 



* FORMAT & PROCESS CONTROL," 
Fteliminary Training Fruit # B-3fc 



B-3b 



(occurs at £MD «£" PROCESS) 



<E/D> 



tJisaUe RB$ Airing < gD>"cha tt<y" 

L- OSI 



8 




FC ("FIRST ORD"F.F.) 



rewrote. == £3.4 eydes (ROW +imes)/V«c. 
^£ (<jt lOOCanU/m'.n -(lcVr«)RDWtimeycar*) 



; »ntai"chaifcer''<.fomfi. 
T <E/D> 




* 
in 



-Row INPUT cva£- 



r=L 



J=L 



i r 



LOAD ROW IN RgffiaTBR - RB 



Wftrr FoUVROCffftSTIMf' 



R&fr -*■ ENCODER -*- WD (HI?) 



(UWlT for HEtTceci£)-BR- 



- R»w OUTPUT ac\£- 



-T^i-^ 



i r 



PRQCEftS: WftfMlT)-».pECOT>SR-»Re<». 



WflUTO FIRE TWY/WROMS-BR 
FIRE THYMTMMS-RB 



! CWfliT FOR Hfl tT CVCLC) 



rep. i- ate ■ 33.3 cycles (RoWtJm«)/«ee. 



*+* iSm«- 



T_ 



i r 



<E/b> 



1 I BR 



q r°* 



T 



RB 



rewrote « 34.S4»t 



« 34.S+S. . ' . 



Sm*.atyro% | 



"e"! process 



re^. rate = I7.£ c^>s. atynx. 




B-+-0, 






TJ TK TL 


p*t 


MF-CBF+E 


POD 











(SGN) 


1 (Tl) | 




• 


• 


• 




• 




• 


• 


• 




• 


POD 











PO 


i (To 










1 


PI 










1 





P2 


X B 







1 


1 


P3 


X A C 




t 


• 


• 




• 




• 


• 


• 




• 


POD 











PO 


i cTT) 










1 


PI 


i 




1 
1 


1 
1 




1 


P2 
P3 


XD 

XC 




1 








P4 


X B 




1 





1 


P5 


X A 




• 


• 


• 




• 



< T29 

^(FROM GI5) 



BF+BH 
<1 (FROM FORMAT 
CONTROL! 



MF 
<\ (DIGIT IN FORMAT 
LINE = I) 



SIGN CHAR 



4-BIT CHAR 



CHARACTER COUNTER* 

PRELIMINARY TRAINING PRINT B-5A 



4/26/60 



B-5A 



CLR- 



BYr-t- 



BD»- 





SRT 



7E-CLR-T0 



RB BY BD 

Jin 



, <CLEAR> 



RCR-RCT-BZ 



RCN-RC4 



RCg 



BD 

BDr NORM 
■= ROW 4- 
LAST CARD 



BYr 
IN 



CRD)-- 



F 



<CLEAR> 



^F^ 9E-CL 




<CLEAR> 
9E-CLR-TO 



BZ-RC2-12E-RCS 



RCR 



.BE 



RC4 




9E-CLR-TO 



RCN-RC3-RCE 



— <CLEAR> 
.RCR-RC4 



RC3' 



RC4 



J3CR 




fiC3 



RCN-RC2 



— <CLEAR> 

RCN-RCE 



pes 



.RC2 



JiCR 



J3C3 



BD-RCZ 



JSRJ1 



RC4 




(ROW COUNT NORMAL -UPCOUNT) 



(ROW COUNT REVERSE -POWNCOUNT) 



9E-CLR-TO 




RCR 



RCZ 







E EDGE FIRST 






ROW 


* o|k b: £ a: 




RDY 
CLR 


Oo o o o o-i 

o 1 o o O 




Is 


1 1 | O o o 
1 1 O O 1 

I i . o o | o 


! 


CP 
0> 

p 


1 

Z 
3 

4 
5 
6 
7 
8 
. 9 


1 O o o O 1 
I o o o | O 
1 o o 1 ■ 
1 o. o 1 O O 
1 O O 1 1 
1 O O 1 1 O 
1 O • 1 1 1 

i o 1 • O O 
ie,i • a I* 


1 



gates used exclusively for ZFO- 



gates used exclusively for 12 EDGE.- 



HERO FIRST OUT 



-(RDY 



BYr = RCN- RC4; RC4r = RCN: RC4; RClr > RCS'RCl 
BZ« ■ IT- BY- TO- BD 

BY» m CLR- TO 

RCl. » RC1 RCS _ 

RC2. « RC4' RCN- RCl; RClr « RCSRC1 

BZr » BZR C2- 12 ERC S; RC2r ■ RC2-RCS-BZ- 12E; RC1. • RCT-RCS 

RC2» » RC4- RCN- RE2; RClr « RCS- RCl 

RCl. » Rgl RCS 

RC3. » RC3RCNRC2; RC2r « RC2- RCN; RClr « RCS- RCl 

RCls - RCS-ECl 

RC2. a ggi- RCN- RCl; RClr * RCS- RCl 

RCl. > RCl RCS 

RC4. a RCNRC3RC2; RC3r > RCNRC3RC2; RC2r - RC2- RCN; 

RCL a RCS RET RClr a RCS- RCl 




ALSO KNOWN A5 f ED6E OUT 



ROW I 



BYs a SRT; BZs a BY- BZ- TO- BD + BD- RCZ; RC2b = SRT + 

BD-RCZ; RClr = RCS- RCl 
RC2r > RCR-RC2; RCli a RC1RCS 
RClr a RCS- RCl 

BYr a RCR- RCZ- BZ; BZr a RCRRCS'BZ; RCl. • RCS'RCl 
BZ. * BY-BZ-TO-BD 

BY. - CLR- TO; BZr a 9E- CLR- TO; RC4» • 9E- CLR- TO 
RClr a RCS RCl 

RC4r ■ RCR-RC4; RC3. a RCR- RC4; RC2» a RCR-IZ-RCl; 

RClr a RCS'RCl RCls a RCS- RCl 

RC2r ■ RCRRC2; RCl. a RCS' EC! 

RClr a RCS- RCl 

RC3r ■ RCR- RC2- RC3; RC2. a RCR- BZ'RcT; RCl. a RCS'RCT 

RClr ■ RCS- RCl 

RC2r a RCRRC2; RCl. > RCS- RCl 




"ROW 
(OCCURS AT END COUNTER'S 
OF EACH ROW PR0CESS) STEP ' 

80- BY- BR - 



PCS 



"row counter* 

PRELIMINARY TRAININS PRINT # B-6a 
4/18/60 



resrtt 
CTR.*"t 



or i xo ««,« • STOP5 COUWTftT 101 OOOO PERMITTING f?GS£T (to ooooooo) orJ Slit CUT PULSC. 




INC C.CTO *cO 




£ff 





IN: BRUSHES KFs 
OUT: FJTs THY' 5 n 



CLOC 
RB 



)C«-*j I 



TRIGGER 



-a 



Cot; 

<REC> 



RR 



~Y~ 



CNT 



5tt 



CNT-CCI.CC7CC5 





v_ 





RE6I5TER READ ►. — 



a_; 



r *79 ii 



1 *78 » 



1 *1 

' 1 




WRITE 
PULSE 



81 PULSES (NORMALLY)--- 8I 3 t PULSE ('80') RE5ET5 CTR, SETS BR, AND STEPS ROW CTR. 



<CLEAR> 



-CRDsCtO CLEAR RES. AT BEGINNING OF INPUT OPs) 



,<T0 SHI FT > 



<BK>+<BJBK> 



[SHIFT PULSES 



;~Y>J 



1 *2 8 



1 *1 



■SJ 



TO OTHER CKTS. 



<CLEAR> 



2.6K 



3 BK-8J 




68K: 



is 

I ° SW605 
' ^RECIRCULATE <REC> 




.COLUMN COUNT 

tROW COUNT <RC> 

~ * f 



10 

• NORMAL 



BL(<SET> SIGNAL SYNCED 



-20V. 



<NORM> 



4.7K? UK< 



Id 



2 



dfroosis tofcA 
k CKT. CKT. 7 

INDIRECTLY CAUSE A 
' ROW INPUT CYCLE 




-20V. 



+« <GI5 CLEAR> <] 



-H CCLR = DSS4SX 

© 



I.2K 

<sIt> a™ 



X - " 



<SETT> 



SWG04- SET' 



.002 



-.002 



3.9K 



I.2K , 



<5HIFT> 



BY 



, o 5 

EC O U - 

°- o « 

Q_ P Ul 

5 ^ *n 



PL 



2 £ o 

- O « 



RCS 
<NORM> 



SWS03 SHIFT 



X9K 

AAA/WWV* a • 



.002 < I.2K 



-eov. 



HI ON NORMAL" AND ROW 
TCOUNT" POSITIONS. 



"■ ep s 



PRR 
O SR 



'COLUMN CTR, ETC." 

PRELIMINARY TRAINING PRINT *B-7 

y/i^i - a/iqJ&o 



MDw 



MI7w 



DATA LINE 

X 



D4--0V-LB 



4-bit m i or " 

6 -f,t "1»*»»'« 

Si^w j5\.._. 

4-b'it , . 

or Is » i o| 

t-kit 

k-btt IS + 3BL— 



A 



RCTD 



J\md_ 



©<) 



*— SQH 



kt 



■ PO-3 



(ROWS 1-1) 



(zone Rows) 



CRom II -si^n) 



-RCI-Sijn-BZ 
= RoWI|.S(H 



V 



I 



D4- DV-TR 



$0 



-$0 = OJ?F-BP 




P# 

5"4l3EI O 




i 3 

" 



f-PRR - BT-BP 

•-RR (RECt.READ F.ft) £ j 
IN 2 





Sir 




* 






j 


ilt 








* 








:;. 










■'.'■ 




it 


.-; 


eS&B 












\ 



RWC - * Row CODE " 



M0 1 



-*■ MO 



to 
!> COINCIDENCE 
DETECTOR 




PS P4 P3 P2 PI PO 



CD 

r 



* DATA 


LIME 


WRITE 


GATES' 


* 


PrelinninojyTrainmg Writ 


#8- 


8ou 


4-/l«/l»0 











B-8a- 



DATA UN 6- I 
DATAUN£*0 



FF# | 
of 




COINCIDENCE DETECTOR 
Preliminary Training FVirit #8-S«l* 



B-RdL- 



to 

FF# I 
of 

BUFFER 
RE§- 



(insert V) RPs 



( INSERT ) RP r 



2 



PL 

3 2 10 -t— ft*= 



LEAST 

EXCLUSIVE 

(5-ATES 
INVOLVED 



o o o 


II 




1 
X 1 
X 1 1 
X i o o 
x i o i 

X 1 1 
XIII 

i o o r 

1 O 1 


I 
3 

: 

6 

7 J 
8 
9 



£,IS 

I, 3 



1, 7 



I) 9 



t 
Row 



^ 6-BIT CHAR. 
5+32 I - 



1 
X I 
X I I 
X I 
x I I 
X 1 I 
X I I I 

1 o o I 
10 1 



S 

6 
7 
8 
9 

I 

ROW 



I; 8 



[3-4-],a,8 

I, 2,8 



RPs 



-O 



ZERO CODES PUNCH PRINT 

oooo Row o CblanM 

(blank) Cblank) 

1 I ROWO 



SPECIAL ROW I IMPULSE FOR TABULATOR 



SATF 13 CODES 

I 10 

I I I 

I I I 

I 10 1 I 



* ROW | IMPULSE ignored 

by tabulator 




MD RUC MO RWC 

£0 



(MD-RWC) CNC 



(5,3,6,7) 



(ROWS e-7) PO-S 



(4,5; 6,7) 



CROWS I-*!) PO-3 



6 bit : probed at P£ 
(TOWS !-«!> PO-3 



(ZONE ROWS) P4 - 5" 



(ROW H) -SI<3N 8IT-C 



(OWE- BIT CHAR.) 



PUNCH 
(Rowo) 1EE -OUT case 



kbit code m 0000 



TAB 



(obit code x 1 1 oo*x 



-*- 



RC3 



«K 



-RWC-« INVERTED ROW COB£ 



MO RWC MD RWC 



(MD*RWC) CNC 



I (wW 



-PRR-BLt-OUT- 



PRR 
OUT 

RCI-SGN-BZ- 
MD 



eh P3\ P3 df 

char. 



(ROWl) 9E-0uTcase / « 




<E 



<E : 



7 _ Mb/RWC 

(ROW B) *t , 



-&7t 

Ay— nc4- 



J — CHrtrn 



(R0WII-S6II)/ T; 



Re I 



(ROWS) 

. 4 «?■' 



•CNC- 
-PCS- 
-PRR 

-RC4- 



- DATA UNE- I 

- DATA LING * 



c 



oo! iet. 1— ^r*"' 



"\U BOW 8* PRR- 



\bk— ps 



(zon? ROWS) 



(no longer needed.) 
reset for next character 



c= 



i-RCl-SQM-BE (feMDwC^t) 



BCD- 
- ROW ■ I2E-0UT-PRR- 



(Rowotimc: code ■ 



-xooo) 



(ROW l time: code = xtooxx) 



ROW t-BP-qE- 



■ bl (fi»tUs <seT»1 

> Tt«»I TEST PW4EL 



-RR-<REC> 



ZERO 
code, 
possible 




--oo--- 
(Row i>— (.bit 

-o 




-CLR F . BM-BH-MF-CLR-(BF+B$) 

(ref.dwg. B-3) I 

*a^ bit utitrel ! 



MRKF' BM-BH-BP-BV 



— CRDr 

reset for next character 



(Efi 



fi*-*S4i»2l O 



Kt=: 



V]*n Row i - bp 



Kfrsr 



BLANK COLUMN OCT. 
BCD 



VU— PRR 



R0W8-PRR 
t>FXl r ckt. 



-"""Irowo 
— b*J 




<£ 



<t 



Row I 
SP 



COINCIDENCE DETECTOR 
Preliminary Training Print jp*B-9& 

5/3/60 



B-1e 



J- 



_L 



_L 



-L 



3 RT?F I HUD EH3 HUD 

II II 

III III III III 
II II 



gRT*l tST^Tn EfTm URm 

II II 

III III III III 

II II 



PT7F1 iwn 



III Ml 



r^ixFn irrem 


FORMAT* 


i i 


V bit* 


Ml III 


V bit. 


1 1 


V bit. 



_H_ 



n n 



-TTL- 



-FL 



n n 



-rp- 



-STL- 



_R_ 



n 



-TT1_ 



BM-BM 

BM-BH-MF 


2 


Ba 




BP B 


12 


BP 




SR 




BT 




PRR.BPBT, 





J 1_ 



n n n 






n 


n 


n 


n 




iii iii 


i j 




i i 



-JTl- 



G EEH hej] eoh reran 



-J7L 



_R_ 



-Jit- 



n 


n 


n 


n 


iii iii 


iii iii 


i i 




i i 



BM-BH 
BM-BH- WF 



Btj 
BP S 



SR 
BT 

PRR.-BP-8T 



G i^ffi rvren [trfi hhe (*>***t4 



CYCLIC ACTION: 
CARD FORMAT SELECTION 
Prwliminoi7~rf«uningftvifc ^B-iO 

fyiS/s^ cA-a 



_L 



'] HIE I^TTI 

i i 

mi mi 



A 

i i 

i i i mi 



EBB rwn 

I I 
in in 



ETsFI., [»laP1 EHELH3U EHELHIII 



"I 



I 



I 



III III III III III Ml 



I L 

XX x if 

HEEL. [pEO HEELgHD 

"i T"*"*i T*" 

III I I I Ml Ml 



I I 

i 



I I 



I I 
i 



_L_I I ! I 



_1_J 1_1_ 



I ' I l_J_ 



_r 



j_j i i i 



i i i i i i 



_FL 



-2 row times between carAs- 



I I 



!_ 



in MF CL'im lb) 

FORMATS Cx format seletteAbv FX£) <^ 

*Q," bits 

"b" b'itt 

■c ' bits 



BH (ACTIVE GROUP) 
BFrBH 

BtJ (END of GROUP) 

BM (LfiVT BIT of fiacK CARD FORWAT) 

BMBH 

BK-BH-WF (*0l" bit in RCTIV5 GROUP) 

BM-BH-MF-BY 

BGJ 
BP S 
bp (process LOCATION) 

<E/D> EMITTER Dt&IT poUefrom IBM <^j 

RB (sync) - loaA BUFFER RC<*iSTER 

BR C READY for PROCESS) 

BT 

PRR (process RoW) « BP-BT <] 



BM-BM-MF-CLR'(BF+B<t) _ 



BWBH-BP-BV 



CLR F "\ Start sniftinq, V" b'it"tb 

I next. CARD FORMAT mtTie. 
BV > , . . 

: ACTIVE O-RoJP (BH) during 

MRKF J CLEAR state of ROW CTR. 



RCS (ROW CTR. STEP) = BO -BR -BY 



ROW 
COUNTER 



Row a 


, 





, 





ROW 1 


1 





1 


1 


RUY 










CLEAR 





1 





O 


ROW ia 


I 


I 








ROW II 


1 


1 





1 


BY 


1 










> 


1*1 
in 


+ 


5 3 o 

o; o: a: 



Mlb tfRlTE "a." bits 



[I ! I II l__ I I I L-— - 1 ' ' ' - MK, W«D -a." W,t. 

G EEE BHU EEfa rrRTH RSF1 HEH 0IE~'[fML] HII3~ 1±HII E33"1MEl1 HIE1"H3iI fcTsgrr^fn 



between Cordis - 



TlMlNGr EXAMPLE: 
12 ED$E • IM ■ FXE — BETWEE" CARDS 
Preliminary "Trajninq rVint # B-t I 



I I 

II II 
I I 



1 — 1 


i — i 


1 1 




J 


_r— - l 


n 


n 


ii ii 




i i 



ims-mssswa 



_FL 



j i_ 



i i 

H3 S3 



n n n n n n n n n n n_ n n n 



J L 



± 



_L 



_L 



J L 



_L 



MB \SI} {EH] IED \EIB \EIB im [^ [EIB [EIU [EIB \^ [EE2 \EID \SD *">»« 

1 I ' I I I I I I I I I I I I " a." bits 

I ' I l II ll II II II II II II II II II II II -b" b'lti 

I I I I I I I I I I I I I I I -c" kit* 



BH (ACTIOS &Roitr> 

BF+-BH 



BM, BMBH 

BM-BH-MF ("a" btt in RtTive group) 

BH- BH-MF-BY 



DLS = BM-BM-MF-BY-BB- SF-BS-. RE.OUT 
DLR ■ BM-BH-BT-BP-qE 



_m_ 



B<5 
BPs 
SP [PROCESS LOCRTIOKJ} 



1_ 



Ks^ssssssa 



L_ 



m <b/d> 

I RB CSYMC - FIRE OUTPUT T*0 

- L_ BR (READY for process) 



_FL 



_m_ 



jn_ 



_m_ 



[T | PRR * BP- BT (PROces* ROW - 

load* SUFFER RCO 



| ROW <) 


CL £fiR 


| READY 


| ROW 12 


[ ROW II 


| ROW 


1 ROW 1 


1 now 2 









RC1 
RCi 
RC3 
R04- 

Bi 



* ro*j coukrreR 



_J CLR F 

-L. BV 

_i MRK F 



t : 
i ! 



iii i i i i i i i i i i i i 

ma inn mi] hd hh mn ee eed eq hd hh ina md ee eed 

\* -BETW€6N OMWJS* vU ZoNf RoWS — *-\ 

, (ml»i»m*r io*ii« cut) y ' 



(All*: Wrfe'tv bits 
HlU: renX V fits 



TIMING EXAMPLE; | 

SE-OOT CIC40S') -B£TW£SM«ROS 1 
fVetimtnoryTniinfna R'l'rft- =# B-12 I 



a- ie 



©- 
©- 
©- 

©- 



- +2S0V 
•- + IOOV 



©- 
®1 
©J 



*-20V 

»-n,ov 

fe».3VAC(a>-S£V 



^<A> 



RB 



r<D- 



ookl 



J^ 



-20V +SS0V 



took 



rf 



look 



-<v>— » 



TR 

"trigger" 
handler 

Hack 
(rtf! 
IClBoS) 
-IWW lot. «-«, 




<D-4- 



a>— 




SH!PT PULSE 



-(e)- 



--®- 



-<g>- 



RE&ISTER F.R pk 3 . 

handle: brown, (ret 1CI807) lit ' v ^—*—^ I 

-©©-®-®®-©©-- J 






I -20v 

:' i 

, -20V 



2201. , 
-,/w^© 



350k i 
-VW-© 



4^ GND*© 

] 'BRUSH J 
, INPUT" |=k3- ] 
'(ref ICIBSO i 



\Z. EDGE. FISJST 


S> EbC£ FIRST 


i tap lit 




<3 E^&E F\RST OUTPUT 


ROW 


BY 


B2 


RC4 


RCS 


SC£ 


RCI 


eow 


BY 


B£ 


RC4 


RC3 


SiCt 


RC\ 


ROW 


by 


B2. 


ED4 


EtSECZ 


£01 

o 


RDY 


O 


O 


a 


o 


o 


°1 


RDY 


o 


o 


o 


c 


o 


x *l 


RCY 


o 


c 


o 


o 


o 


CLR 


o 


1 


c 


o 


c 


o 


CLE 


o 


1 


o 


o 


o 


X 


o 


1 


1 


o 


o 


1 


°"*1 


\Z 




! 


o 


o 





Q 


3 


1 


o 


1 
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A-5.1 August 15, 1960 

CHECKING 0S-1 & OS -2 TIMING 

With the advent of IBM series 50 equipment, it has become most important 
during installation to check the CA-2 one-shots (OS-1 and OS-2) in rela- 
tion to the emitter digit signal (<E/D>) from the card equipment. On 
standard speed IBM equipment, it still behooves us to check <E/D> in rela- 
tion to the one -shots because: 

(1) The 402 RC filter may be faulty. 

(2) The cam may be out of adjustment giving the <E/D> an 
improper duty cycle. 

(3) The cam contacts may be bouncing, sticking, or arcing. 

Each of the above may allow the card equipment to work alright (though with 
less lifespan) offline but not with the CA-2. 

OS-1 has the job of eliminating the contact chatter at the beginning of the 
<e/d> signal. It accomplishes this when it is high longer than the duration 
of chatter. The standard 0.6 millisecond seems to be sufficient in all cases, 
If more time is required, R6 in OS-1 may be increased. 

OS-2 sees to it that the CA-2 uses each <E/D> to step the CA-2 row counter 
only once. If OS-2 is high for too short a duration, an <E/D> which repre- 
sents one row in the card equipment, may step the CA-2 row counter twice, 
and thusly loose our synchronism for row timing. While OS-2 is high it pre- 
vents us from making further use of the <E/D>. However, if OS-2 is high for 
too long a duration, it may prevent the CA-2 from recognizing the next <E/D>. 
Therefore, we want OS-2 to be high longer than the width of the <E/D>, but 
to go low before the next <E/D> comes along. This may be adjusted by chang- 
ing the value of RIO in OS-2. 

An overall check of both OS-land OS-2 is to sync on BC g and look at the 

twelve <E/D> per card or line on a slow sweep. Taking the probe from <E/D> 

and looking at RB should show one RB for each <E/D>. All these signals are 
on test jacks. 

For the "big picture", <e/d> with the help of OS-1 and OS-2 produces an RB. 
RB resets BR and permits a "process row" (BP-BT). The "80" count at the end 
of "process row" steps the row counter flip-flops. 

It is recommended that a check of OS-1 and OS-2 in relation to the <E/D> of 
each piece of card equipment used with the CA-2 be included as a part of 
CA-2 installation procedure. 

Submitted by 
George Arsulich 



A-5.2 



SCOPING <e/d> vs. OS -2 TIMING 



Since most field service engineers do not have a dual-beam oscilloscope 
available, the following procedure is very desirable to thoroughly check 
the <E/D> vs. OS-2 timing. 



1. Bend the ends of two equal resistors (anything from 100K to 1 
meg.) into a "U" shape so that they will fit tightly into the 
E/D and OS-2 test jacks. (The wattage is unimportant, but the 
heavier leads of 1 or 2 watt carbons work better.) 



2. Gross the ends of the two resistors and clip the scope probe to 
their junction. 

3. Since the <E/D> signal is about 40-50 volts while the OS-2 sig- 
nal is 20 volts, the resulting composite signal may be inter- 
preted by analysis of relative amplitudes. 

4. Synching on BC S (test jack), each of the 12 <E/D> vs. OS-2 sig- 
nals should look about as follows: 



"Back Porch" 




-0S2- 



E, 



/D 



<- 



Sweep Direction 



The critical point to check is that there is an adequate "back 
porch" to the signal, indicating that the "on-time" of OS-2 is 
sufficiently longer than the E/D on-time. 

Since E/D signals are notoriously non-uniform in duration, it is 
important to check each one of the 12 such waveforms. Sometimes 
the zone E/D pulses are much longer than the digit pulses. 



Prepared by 
Vernon Magnus on 



